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ABSTRACT 


Exotic pet owners, ranging from small mammals to reptiles, comprise a considerable portion of veterinary 
clients. Parasitic infections are a threat both for the animal health and the health of the owner. This study 
aimed to investigate the gastrointestinal parasite species commonly encountered in exotic animal veterinary 
practice. Exotic pets’ fecal samples were examined for fecal parasites macroscopically and microscopically 
by saline fecal smears, fecal floatation and specific staining. Chi-squared test to investigate the associa- 
tion between the presence and type of the parasites with host species and clinical symptoms (p < 0.05). 
Three hundred fecal samples, including 262 from small mammals, 37 from reptiles and 1 from primate were 
investigated for gastrointestinal endoparasites. The exotic pet species consisted of Lagomorpha (189/300; 
63%), Rodentia (68/300; 22.66%), Reptilia (37/189; 12.33%), Eulipotyphla (4/300; 1.3%), a sugar glider and 
a marmoset. Thirty-nine samples were found to be infected with at least one gastrointestinal parasite (13%). 
Parasites observed in the feces of exotic pets included oocysts, strongyle-shaped eggs, oxyurid eggs (Pas- 
salurus ambiguous) and cestode eggs. A sample from a guinea pig was diagnosed to be infected with Crypto- 
sporidium sp. There was no significant association between clinical symptoms and host species with parasite 
infection (p > 0.05). Considering the continuous species alteration, the unidentified sources of the pets in 
the market, and the potential of zoonotic infections periodical surveys on the common pet species and their 
parasitic infection are inevitable. Subclinical intestinal parasites in pet animals may alter the well-being of 
the companion animal if adjoined with poor management. Usually there is no need for anti-parasitic ther- 
apy in an animal without clinical signs, but regular diagnostic tests for parasites are advisable for effective 
veterinary practice. 
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Introduction [5 
p= the slight differences in the com- 
prehending exotic pet species worldwide, 
non-domestic species other than dogs and cats can 
generally be called exotic species [1]. Despite the 
proven benefits of pets for human well-being, it is 
impossible to ignore potential complications such 
as bites, allergies, and zoonotic diseases. [2]. In ad- 
dition to the reported viruses, bacteria, and fungi of 
exotic animals, ectoparasites, and endoparasites, such 
as helminths and protozoa, can be hazardous to the 
animal's and the owner's health. [3, 4]. Parasites can 
be pathogenic, though some may be present without 
clinical sings. The close contact of companion ani- 
mals with the owners, besides the inadequate health 
awareness and the health status of the owners, will 
alter the companion to the foe [5, 6]. A considerable 
percentage of referrals to veterinarians are owners of 
exotic species, which highlights the necessity of con- 
tinuous education and surveys on the disorders and 
pathogens of these species. In addition, the diversity 
and ratio of common pet species and their pathogens 
vary with time. Exotic pet parasitic surveys revealed 
the presence of diverse helminth and protozoan par- 
asites, though the results differ with the studied hosts 
and diagnostic methods. The present study attempts 
to identify the diversity and frequency of exotic pet 
intestinal parasites in Tehran. 


Result M 


In the current study, 300 samples derived from 
two classes (Mammalia and Reptilia) and seven or- 
ders were studied for the presence of gastrointestinal 
parasites. The most abundant exotic pets belonged 
to mammalians (263/300: 87.7%), in which rabbits 
(Oryctolagus) (189/300; 63%), guinea pigs (Cavia) 
(33/300: 11%) and hamsters (Mesocricetus) (19/300: 
6.3%) were the most abundant species, respectively. 
The investigated host species are summarized in Table 
1. 

In the current study, 13% (39/300) of the exam- 
ined samples harbored parasites. Except for the 2 tor- 
toise samples, the remaining infested samples were 
from mammalian species. Rabbits (27/189: 14.3%) 
were infected with oxyurid eggs (Passalurus ambigu- 
us), eimerian oocysts, and strongylid nematode eggs. 
One of the rabbits was concurrently infected with 
oocyst and strongylid eggs. Hamsters (6/19: 31.6%) 
were found to be infected with nematode, cestode 
eggs, and eimerian oocysts. One of them was simul- 
taneously infected with cestode and nematode eggs. 
In the samples from the guinea pigs, apicomplexan 
protozoa, including Eimerian oocysts and oocysts of 
Cryptosporidium sp., were detected (3/33: 9%). One 
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of the samples from the investigated squirrels (1/16: 
6.2%) contained Eimeria sp. oocysts. Other mam- 
malian species, including a sugar glider, a marmoset, 
and four hedgehogs were not infected. The investigat- 
ed Squamata were free of fecal parasites, though two 
of the 16 investigated Testudines (12.5%) harbored 
Eimerian oocysts. The most frequent parasite was 
Eimerian oocysts (70%), followed by strongylid eggs 
(17%), oxyurid eggs (7.3%) and rarely cestodes and 
Cryptoporidium sp. (2.4%) (Figure 1). The results are 
summarized in Table 1. 

A hamster with simultaneous nematode and ces- 
tode infection and a rabbit with oocysts and nema- 
todes were the hosts with multiparasitism. 

It should be noted that most of the referral ani- 
mals had routine checkups and/or veterinary health 
care and wellness information. 73% of the rabbits, 
89% of the hamsters, 76% of the guinea pigs, 69% of 
the squirrels, 75% of the testudines, 71% of the liz- 
ards, and all of the investigated snakes, hedgehogs, 
the marmoset, and the sugar glider did not have any 
clinical symptoms and souk veterinary advice for 
routine and responsible pet care. Clinical symptoms 
such as anorexia and lethargy were observed in four 
cases of rabbits infected with oocysts. There was no 
significant association between clinical symptoms 
and parasite infection (p > 0.05). 


Discussion 


The present study included an investigation of 
gastrointestinal parasites in 300 exotic pets. The in- 
vestigated hosts included 262 small mammals, 37 rep- 
tiles, and one primate. Thirteen percent (39/300) of 
the examined samples harbored parasites. Nematode 
eggs including oxyurids and strongylids, cestode eggs, 
Eimeria sp., and Cryptosporidium sp., were the detect- 
ed parasites. Parasitologists worldwide have reported 
comparable parasitic species in their studies., though 
variations in the frequencies are evident due to differ- 
ent host species and diagnostic methodologies. 

In the current study rabbits harbored oxyurid 
(Passalurus ambiguus), strongyle nematode eggs, 
and Eimerian oocysts. Eimeria oocysts, cestode egg, 
Trichusis sp., Trichostrongylus, and P. ambiguous had 
been reported in pet rabbits. A retrospective study on 
pet rabbits in Nigeria reported mange as the most fre- 
quent parasitosis. Helminthic infections and coccidio- 
sis were in the next rows, respectively. The retrospec- 
tive type of study in which the hospital database was 
used for data extraction and analysis may literally de- 
fine the difference. In most studies on rabbits, oocyst 
infection has been the most commontype of gastroin- 
testinal parasitic infection [8-12], however, the infec- 
tion is mostly subclinical, causing little to no health 
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Table 1. 


Mammalia Lagomorpha Rabbit (Oryctolagus cuniculus) 


Rodentia Guinea pig (Cavia sp.) 


Hamster (Mesocricetus auratus) 


Squirrel (Sciurus sp.) 
Eulipotyphla Hedgehog (Erinaceus concolor) 
Primates Marmoset (Callithrix sp.) 


Diprotodontia Sugar glider (Petaurus breviceps) 


Total 
Reptilia Squamata Snakes 
Iguana (Iguana iguana) 
Monitor lizard ( Varanus griseus) 
Testudines Tortoises (Testudo sp.) 
Total 
Total 


complications. Hamsters are reported to be infected 
with nematode, cestode eggs, and Eimerian oocysts. 
In several studies, infection with the zoonotic cestode 
Hymenolepis nana, has been reported in pet rodents, 
and hamsters were infected more heavily than other 
pet rodent species [13-16]. In the present study guinea 
pigs were infected with oocysts and Cryptosporidium 
sp. In studies conducted on pet and household guinea 
pigs, protozoa, including oocysts, Trichomonas, and 
Giardia, helminthic infections, including Paraspidod- 
era uncinate, and Nippostrongylus-like eggs have been 
reported [2, 17]. Guinea pig-adapted Cryptosporidium 
species have been assumed as a potential zoonotic 
agent [18, 19]. Investigated squirrels in the present 
study were mostly uninfected, and only an oocyst 
infection was identified. Various parasites, including 
Dicrocoelium dendriticum, Syphacia spp., Nippostron- 
gylus, the zoonotic Capillaria sp., and different species 
of Eimeia have been reported from pet squirrels [20, 
21]. Other exotic mammals investigated in the cur- 
rent study, such as sugar glider and hedgehog, were 
not infected (Table 1). However, there are reports of 
parasitosis in accidentally-killed hedgehogs harboring 
various species of parasites, including Physaloptera as 
a vector of the zoonotic Leptospira spp. and Crypto- 
sporidium sp. [22-24]. Sugar gliders were reported to 
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Frequency of host species and identified parasites in the fecal samples of pet exotic species. 


189 (63.0) 27 (14.3) Oocysts, Strongylid eggs 
Oocysts, Cryptosporidium 
33 (11.0) 3 (9) 
sp. 
Oocysts, Strongylid eggs, 
19 (6.3) 6 (31.6) 
Cestode eggs 
16 (5.3) 1 (6.2) Oocysts 
4 (1.3) 0 - 
1 (0.3) 0 5 
1 (0.3) 0 - 
263 (87.7) 37 (14.1) - 
13 (4.3) 0 - 
7 (2.3) 0 - 
1 (0/3) 0 = 
16 (5.3) 2 (12.5) Oocysts 
37 (12.3) 2 (5.4) : 
300 (100) 


harbor parasites acquired from the wild or transmit- 
ted in captivity from various sources, including food 
or the immediate environment [25, 26]. Among all the 
examined reptile feces, only two turtles were found 
infected with nematodes, and no protozoan infection 
was observed (Table 1). Entamoeba sp., Cryptosporid- 
ium sp., Isospora sp., and Eimeria sp. and various hel- 
minths have been reported in reptiles [27, 28]. 
Current knowledge of exotic animal parasites is 
mostly based on cross-sectional surveys. Considering 
the continuous species alteration and the unidentified 
sources of the pets in the market, periodical surveys 
on the common pet species and their parasitic infec- 
tion are inevitable. The wild-captured exotic animals 
may harbor various infectious organisms or they may 
have acquired the infection during translocation or 
in captivity in unsupervised conditions. It should be 
pointed out that inappropriate husbandry, misman- 
agement, and poor nutrition can suppress the immune 
system and lead to clinical symptoms [29]. The infect- 
ed hosts in the present study and many similar studies 
worldwide were clinically asymptomatic [16, 20, 30]. 
The presence of prohibited species during the study 
signifies the boundless lucrative business of exotic an- 
imals and challenges the veterinarians for providing 
accurate husbandry and management advices [31-32]. 
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The well-being of the companion animal, in addition 
to the health of the client due to potential zoonot- 
ic pathogens should be considered [33-36]. Usually, 
there is no need for anti-parasitic therapy in an animal 
without clinical signs and infection. However, due to 
the close relationship of these animals with humans, 
especially with children and elderly owners, periodic 
parasitic monitoring tests are recommended. 

Usually, exotic pet owners and breeders have in- 
sufficient information about the natural husbandry 
conditions. In sampling, it is essential to consider the 
intermittent excretion of parasites through defecation. 
In fact, with a single test, we may have false negative 
results. We recommend periodic sampling (three 
times at different intervals, depending on the type of 
parasite) to ensure the absence of Infections caused by 
parasitic diseases.. In this study, samples were collect- 
ed and evaluated only once from each animal at the 
time of the hospital visit. Some studies using other di- 
agnostic methods, such as post-mortem investigations 
(necropsy) or preparing slides directly from digestive 
tract cells, show different results. In the method ap- 
plied in this study (flotation), saturated sodium chlo- 
ride was used. One of the drawbacks of this solution is 
that it does not float heavy eggs such as Trichuris eggs. 
Also, to check the presence of amoeba and Giardia, it 
is adequate to mix the sediment sample with an iodine 
solution. 
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Figure 1. 

a: Oxyurid eggs (Passalurus ambigu- 
us) in rabbit feces. b: Cestode egg 
(note the 6-hooked oncosphere). c: 
Strongylid egg in rabbit feces (note 
the thin-shelled wall and the pres- 
ence of the blastomeres. d: Eimeria 
sp. oocysts in rabbit feces. e: Cryp- 
tosporidium spp. oocysts in hamster 
feces (modified Ziehl-Neelsen stain, 
pink spherical organisms against the 
green background stain). 


Materials and Methods (I) 


From July 2018 to March 2019, the fecal and dropping samples 
from referred exotic pets to the small animal Hospital of the Fac- 
ulty of Veterinary Medicine, University of Tehran were collected. 
The samples were collected fresh in a single visit. For rodents, lag- 
omorphs, and some reptiles, the process included pressing the rec- 
tal area or rubbing the cloacal area, for defecation stimulation. Oc- 
casionally, the samples were collected from the litter or the owners 
were provided with a container containing potassium dichromate 
2.5% solution for sample collection. 

Initially, the samples were investigated macroscopically with a 
stereomicroscope. A combination of direct wet smears, and smears 
after fecal flotation with saturated salt solution was performed on 
each sample [7]. Besides, modified Zieh]-Neelsen (MZN) staining 
was used for the detection of Cryptosporidium sp. 

Statistical analysis using SPSS 16.0 (SPSS Inc., Chicago, Il- 
linois, USA) for computation of descriptive statistics and Chi- 
squared test to investigate the association between the presence 
and type of the parasites with host species and clinical symptoms 
(p < 0.05) was used. 
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